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CLAIMS 



(57)[Claim(s)] 
[Claim 1] 

A production method of a neural stem cell culturing selectively iris color matter epithelial cells 
isolated from an eyeball of mammalian with a floating condensation soul culturing method. 
[Claim 2] 

An iris organization extraction process that said iris color matter epithelial cell extracts an iris 
organization from an eyeball of a nonhuma n mammal, 

A production method of the neural stem cell according to claim 1 isolating according to an iris 
color matter epithelium partition process which separates an iris color matter epithelium from 
the above-mentioned iris organization which extracted. 
[Claim 3] 

A production method of the neural stem ceil according to claim 1 or 2 in which s aid mammalian 
is a mam m alian adult . 
[Claim 4] 

A neural stem cell production process which produces a neural stem cell by culturing selectively 
iris color matter epithelial cells isolated from an eyeball of mammalian with a floating 
condensation soul culturing method, 

A production method of a neural cell containing a neural stem cell part chemically-modified 
[ which makes a neural stem cell obtained by the above-mentioned neural stem cell production 
process specialize in a neural cell ] degree. 
[Claim 5] 

A neural stem cell production process which produces a neural stem cell by culturing selectively 
iris color matter epithelial cells isolated from an eyeball of mammalian with a floating 
condensation soul culturing method, 

A production method of a neural cell including an adhesion cultivation process which cultures a 
neural stem cell obtained by the above-mentioned neural stem cell production process by 
adhesion cultivation, 
[Claim 6] 

An iris organization extraction stage where said iris color matter epithelial cell extracts an iris 
organization from an eyeball of a nonhuman mammal 

A production method of the neural cell according to claim 4 or 5 isolating by an iris color matter 
epithelium separation stage of separating an iris color matter epithelium from the above- 
mentioned iris organization which extracted. 
[Claim 7] 

A production method of a neural ceil given in any 1 paragraph of claims 4 thru/or 6 in which said 
mammalian is a mammalian adult. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the method of producing a neural cell from the neural stem cell 
obtained by production method of the neural stem cell of the iris color matter epithelial cell 
origin of mammalian, and a method for the same, and this neural stem cell, and the neural cell 
obtained by the method. 
[0002] 

[Description of the Prior Art] 

In recent years, it is reported that existence of the neural stem ceil in a brain and a spine is 
accepted, and an embryonic stem cell specializes to a specific central nervous system cell, and 
the expectation for central nervous system regeneration medicine is growing. The neurosphere 
method (floating condensation soul cultivation) is established as separation and the alternative 
culturing method of a neural stem cell The differentiation-inducing method of the neura! stem 
cell which carries out differentiation inducing of the neural stem cell to a neural cell is also 
reported by by cultivating sphere (condensation sou!) which a neural stem cell forms by the 
above-mentioned floating condensation soul culture in adhesion cultivation. 
[0003] 

It is reported by by transplanting the neural stem cell or embryonic stem cell of a brain and spine 
origin in the living body that the this transplanted cell is adapted for environment, and specializes 
to a specific nerve ceil (Nature(2001)414,1 12-1 17 review (literature (1))X 
[0004] 

However, when the application to the medical science of a brain, the neural stem ceil of spine 
origin, or an embryonic stem cell is considered, the problem of the immunological rejection by a 
cell transplant, an ethical problem, and the demand of the sources of transplanted cells and the 
problem of many of which imbalanced supplies arise, 
[0005] 

Then, if it becomes possible to use as a source of transplantation for central nervous system 
reproduction of the cell originating in the individual itself [ used as the candidate for 
transplantation ], autotransplantation becomes possible and the above-mentioned problem can 
be solved. As a cell it is expected as a source of transplantation for such central nervous 
system reproduction that use is, there are iris color matter epithelial cells of an eyeball, iris color 
matter epithelial cells — a patient — it is possible to extract a part of the cell from the person 
himself/herself. 
[0006] 

Iris color matter epithelial cells are one of the cells which is building the iris which is an 
organization for adjusting the light volume which opens or narrows a pupil according to light 
volume, and reaches the retina. The generating origin of the above-mentioned iris color matter 
epithelial cells originates in a neural plate like retinal pigment epithelial cells and ciliary epithelial 
cells. The retina is built from two or more stratum compactum, and the above-mentioned retinal 
pigment epithelial cells have covered the receptor layer which is stratum compactum of the 
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outermost part of the retina, A ciliary epithelium is an organization which exists in the interim 

position of the iris and the retina, 

[0007] 

In the eye of the adult newt of a urodele amphibian, it is known that the ceil which exists in two 
or more stratum compactum which is building the above-mentioned retina will be thoroughly 
reproduced by the transdifferentiation of retinal pigment epithelial cells. It is also known in the 
eye of an adult newt for many years that a lens (lens) will be reproduced. Reproduction of the 
lens in the eye of this newt is materialized when iris color matter epithelial cells carry out 
transdifferentiation to a lens cell. 
[0008] 

Having the transdifferentiation ability to a lens or a nerve cell is shown by the in vitro culture 
experiment until now also about the retinal pigment epithelial cells of some not only amphibians 
but fishes, the birds of infancy, and the mammals of infancy. 
[0009] 

For example, in mammalian, although it is the stage when the fetal period was restricted by the 
experiment under culture, it is reported that the retinal pigment epithelial cells have the 
transdifferentiation ability to a nerve cell (Brain Res.O 995)677:300-310 (literature (2))). However, 
in the above-mentioned literature (2), the transdifferentiation ability to the nerve cell of the 
retinal pigment epithelial ceils in the stage after the stage when the fetal period of mammalian 
was restricted is denied, 
[0010] 

In a fetal period, a possibility that many comparatively undifferentiated cells in each organization 
exist since it is a generating process, and the comparatively undifferentiated cell exists if it is 
the stage when the fetal period was restricted also in retinal pigment epithelial cells is high. 
Thus, if it is a comparatively undifferentiated cell, it is possible to carry out differentiation 
inducing to a nerve cell 
[0011] 

However, in each organization of a mammalian adult, it is rare that the comparatively 
undifferentiated cell exists. Since the retinal pigment epithelial cells of a mammalian adult are 
cells which specialized highly, separation and culture of a cell are difficult. For this reason, it is 
difficult to carry out transdifferentiation of the retinal pigment epithelial cells in the stage after 
the stage when the fetal period of mammalian was restricted to a nerve cell. That is, the retinal 
pigment epithelial cells of a mammalian adult cannot be made into the source of transplantation 
for central nervous system reproduction at present 
[0012] 

In research of before about ciliary epithelial cells, By showing that sphere (condensation soul) is 
formed by culturing the ciliary epithelial cells of mammals adult origin by the above-mentioned 
floating condensation soul culture, and cultivating this condensation sou! in adhesion cultivation 
further, It is reported that a rhodopsin positive cell is obtained (Science 2000 March 17;287 
(5460):2032-2036, Tropepe V et al. (literature (3))), 
[0013] 

however, the case where the application to medical science is considered — a patient — it is 
dramatically difficult to obtain the ciliary epithelial ceils of the person himself/herself. In the 
above-mentioned literature (3), it is [ that it is only claimed that the stem cell of the retina 
exists in the ciliary epithelial cells of mammals adult origin, and ], and there is no statement 
about relation with a neural stem cell. 
[0014] 

An organization is small and iris color matter epithelial cells also have few cell numbers. For this 
reason, although isolation culture of this iris color matter epithelial cell has been made difficult, 
this invention person has reported having succeeded in carrying out isolation culture of the iris 
color matter epithelial cells of the chicken of a fowl before (Experimental Cell Res,(1998) 
245,245-251 (literature (4))). It is shown to the above-mentioned literature (4) by the experiment 
under culture that the iris color matter epithelial cells of the chicken of a fowl have the 
transdifferentiation ability to a lens. 
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[0015] 

this invention person enabled isolation culture of the iris cell of mammalian (a mouse, a rat, the 
Homo sapiens embryo) by adding change to the method of the above-mentioned literature (4) 
before (nature neuroscience(2001)4 (12), 1163 (literature (5))X 
[0016] 

In the above-mentioned literature (5), when it isolated and primary culture of the iris organization 
of an adult rat was carried out, it was checked that some cells reveal a neural marker, but the 
neural marker which specialized unique was not detected. Then, in order to obtain the visual 
cells of the retina, when carrying out work important for the generating time of visual ceils to the 
cultured iris cell carried out the forcible manifestation of the Crx gene suggested, it was checked 
that the iris cell which cultivated [ above-mentioned ] produces rhodopsin protein indispensable 
to a photoreception function. 
[0017] 

[Problem(s) to be Solved by the Invention] 

However, in isolation of the iris cell in the above-mentioned conventional mammalian adult, and a 
culturing method, the neural stem cell used as the source of transplantation for reproducing a 
centra) nervous system cannot be obtained. Although it makes it possible to carry out isolation 
culture of the iris organization from a mammalian adult in the above-mentioned literature (5), the 
method isolated from the iris organization of a mammalian adult in iris color matter epithelial 
cells is not established, 
[0018] 

According to the above-mentioned literature (5), it is shown by by isolating and culturing adult 
Latt's iris cell that the cell which produces rhodopsin protein is obtained from an iris cell. 
Rhodopsin protein is protein mostly contained in the rod cell (rod cell) and cone (cone cell) 
which are the light receiving organs of the retina. However, it is difficult to obtain so much the 
cell which cannot proliferate an iris cell stably as an undifferentiated stem cell, and produces 
rhodopsin protein in the method of the above-mentioned literature (5). 
[0019] 

In order to obtain the ceil which produces rhodopsin protein from adult Latt T s iris cell according 
to the above-mentioned literature (5), the transgenics for carrying out the forcible manifestation 
of the Crx gene is needed. However, when the application to medical science is considered, 
performing transgenics has danger, such as DNA damage, and it is not preferred. 
[0020] 

Therefore, it is difficult to produce the neural stem cell which serves as a source of 
transplantation for reproducing a central nervous system from the iris organization of mammalian 
adult origin at present as a matter of fact. 
[0021] 

iris color matter epithelial cells — a patient — since it is possible to extract a part of the cell 
from the person himself/herself, if iris color matter epithelial cells become usable as a neural 
stem cell, it is utilizable as a source of transplanted cells for central nervous system 
reproduction of a brain, an eye, etc. That is, regeneration medicine using a patient's own eel! will 
be realized. Therefore, if iris color matter epithelial cells become usable as a neura! stem cell, it 
is expected that a contribution important for the therapeutic method for the central-nerves 
disease which the effective therapeutic method has not established now, or retina diseases of 
the nervous system is brought about. 
[0022] 

This invention is made in view of the above-mentioned conventional problem, and the purpose, It 
is in providing the neural stem cell obtained by production method of the neural stem celt of the 
iris color matter epithelial cell origin of the mammalian which can solve the problem of the 
immunological rejection by the cell transplant in centra! nervous system reproduction, an ethical 
problem, and which imbalanced problem of the demand of the sources of transplanted ceils, and 
supply, and a method for the same. Other purposes of this invention are to provide the neural 
cell obtained by production method of the neural cell which can carry out differentiation inducing 
of the neural stem cell of the iris color matter epithelial cell origin of the above-mentioned 
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mammalian to a neural cell, and a method for the same. 
[0023] 

[Means for Solving the Problem] 

By cuituring selectively iris color matter epithelial cells purely isolated from an eyeball of 
mammalian with a floating condensation soul cuituring method, as a result of considering an 
aforementioned problem wholeheartedly, this invention persons find out uniquely that it is 
possible to produce a neural stem cell, and came to complete this invention. 
[0024] 

A production method of a neural stem cell of this invention is characterized by cuituring 
selectively iris color matter epithelial cells isolated from an eyeball of mammalian with a floating 
condensation soul cuituring method, in order to solve an aforementioned problem. 
[0025] 

According to the above-mentioned invention, conventionally with an isolation method of a 
publicly known iris color matter epithelium of a mammalian adult Extract an iris organization from 
an eyeball of mammalian and an iris color matter epithelium is isolated in an iris organization, A 
condensation soul (sphere) which a neural stem cell forms, and a dramatically similar 
condensation soul can be acquired by cultivating an iris color matter epithelium which isolated 
selectively by separation of a neural stem cell, and the neurosphere method (ffoating 
condensation soul cultivation) conventionally publicly known as an alternative cuituring method. 
[0026] 

The condensation soul of the above-mentioned iris color matter epithelium origin can derive 
differentiation to a nerve cell by cultivating in a culture medium which added a blood serum and a 
publicly known growth factor conventionally so that it may mention later. A condensation soul of 
the above-mentioned iris color matter epithelium origin specializes to a nerve cell also by 
transplanting in the living body so that it may mention later. Therefore, a cell of the above- 
mentioned such comparatively undifferentiated iris color matter epithelium origin of a state is 
called a neural stem cell of iris color matter epithelial cell origin of mammalian. 
[0027] 

Therefore, a neural stem cell which serves as a source of transplantation for reproducing a 
central nervous system from iris color matter epithelial cells of mammalian is producible. 
[0028] 

In a production method of the above-mentioned neural stem cell a production method of a neural 
stem cell of this invention, The above-mentioned iris color matter epithelial cells are 
characterized by being isolated from an eyeball of mammalian according to an iris organization 
extraction process of extracting an iris organization, and an iris color matter epithelium partition 
process which separates an iris color matter epithelium from the above-mentioned iris 
organization which extracted. 
[0029] 

Therefore, a neural stem cell which serves as a source of transplantation for reproducing a 
central nervous system from iris color matter epithelial cells of mammalian is producible. 
[0030] 

A neural stem cell of this invention is obtained by a production method of the above-mentioned 

neural stem cell. 

[0031] 

So, the neural stem cell using a neural stem cell production method of this invention and a 
method for the same can provide a source of transplanted cells which can solve a problem of 
immunological rejection by a cell transplant in central nervous system reproduction, an ethical 
problem, and which imbalanced problem of demand of sources of transplanted cells, and supply. 
Therefore, a neural stem cell using a neural stem cell production method of this invention and a 
method for the same has a high possibility of bringing about a contribution important for a 
therapeutic method for a central-nerves disease which an effective therapeutic method has not 
established now, or retina diseases of the nervous system. 
[0032] 

This invention is characterized by a production method of a neural cell comprising the following, 
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in order to solve an aforementioned problem. 

A neural stem cell production process which produces a neural stem cell by culturing selectively 
iris color matter epithelial cells isolated from an eyeball of mammalian with a floating 
condensation soul culturing method, 

A neural stem cell part chemically-modified [ which makes a neural stem cell obtained by the 
above-mentioned neural stem cell production process specialize in a neural cell ] degree. 

[0033] 

. According to the above-mentioned invention, culture a neural stem cell of iris color matter 
epithelial cell origin of the above-mentioned mammalian with a publicly known culturing method 
conventionally. Or differentiation inducing of the neural stem cell of iris color matter epithelial 
cell origin of the above-mentioned mammalian can be carried out to a neural cell by transplanting 
the above-mentioned neural stem cell with a publicly known implanting method conventionally in 
the living body. 
[0034] 

This invention is characterized by a production method of a neural cell comprising the following, 
in order to solve an aforementioned problem. 

A neural stem cell production process which produces a neural stem cell by culturing selectively 
iris color matter epithelial cells isolated from an eyeball of mammalian with a floating 
condensation soul culturing method, 

An adhesion cultivation process which cultures a neural stem cell obtained by the above- 
mentioned neural stem cell production process by adhesion cultivation. 

[0035] 

According to the above-mentioned invention, differentiation inducing of the neural stem cell of 
iris color matter epithelial cell origin of the above-mentioned mammalian can be carried out to a 
neural cell by culturing a neural stem cell of iris color matter epithelial cell origin of the above- 
mentioned mammalian by publicly known adhesion cultivation conventionally. 
[0036] 

Differentiation inducing of the neural stem cell can be carried out to a neural cell by adding to a 
culture medium for performing adhesion culture combining a publicly known growth factor and a 
blood serum conventionally. 
[0037] 

Therefore, a neural cell obtained by production method of a neural cell which can carry out 
differentiation inducing of the neural stem cell of iris color matter epithelial cell origin of the 
above-mentioned mammalian to a neural cell, and a method for the same can be provided. 
[0038] 

In a production method of the above-mentioned neural cell a production method of a neural cell 
of this invention, The above-mentioned iris color matter epithelial cells are characterized by 
being isolated from an eyeball of mammalian by iris organization extraction stage of extracting an 
iris organization, and an iris color matter epithelium separation stage of separating an iris color 
matter epithelium from the above-mentioned iris organization which extracted. 
[0039] 

Therefore, a neural cell obtained by production method of a neural cell which can carry out 
differentiation inducing of the neural stem cell of iris color matter epithelial cell origin of the 
above-mentioned mammalian to a neural cell, and a method for the same can be provided, 
[0040] 

A neural cell of this invention is obtained by a production method of the above-mentioned neural 

ce(L 

[0041] 

So, a neural cell obtained by production method of a neural stem cell obtained by production 
method of a neural stem cell of this invention, and a method for the same, and a neural cell, and 
a method for the same, A possibility of bringing about a contribution important for a therapeutic 
method for a central-nerves disease which an effective therapeutic method has not established 
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now, or retina diseases of the nervous system is high. 
[0042] 

[Embodiment of the Invention] 
[Embodiment 1] 

It will be as follows if one gestait of operation of this invention is explained based on drawing 1 

thru/or drawing 2 » This invention is not limited to this. 

[0043] 

this invention person is the purpose of solving the problem of the immunological rejection by the 
cell transplant in central nervous system reproduction, an ethical problem, and which imbalanced 
problem of the demand of the sources of transplanted cells, and supply, and produced the neural 
stem cell of the iris color matter epithelial cell origin of mammalian. 
[0044] 

The production method of the neural stem eel! of this embodiment is a method of culturing 
selectively the iris color matter epithelial cells isolated from the eyeball of mammalian with a 
floating condensation soul culturing method. 
[0045] 

Namely, the production method of the neural stem cell of this embodiment, As shown in drawing 
1, the iris color matter epithelial cell isolation process (Step 1 and a following step are 
abbreviated to S) that iris color matter epithelial cells are isolated from the eyeball of 
mammalian, and the alternative cultivation process (S2) which cultures the iris color matter 
epithelial cells which isolated selectively with a floating condensation soul culturing method are 
included at least. The production method of the neural stem eel! concerning this invention is not 
limited to this, and other processes may be included. 
[0046] 

The above-mentioned mammalian used for the production method of the neural stem cell of this 
embodiment may be an individual of which stage of a to [ from an embryo / an adult ]. That is, 
the production method of the neural stem cell of this embodiment can produce the neural stem 
cell of the iris color matter epithelial cell origin of a mammalian adult, although it cannot be 
overemphasized that it is possible to produce the neural stem cell of a mammalian embryo's iris 
color matter epithelial cell origin. 
[0047] 

The iris color matter epithelial cell isolation process of S1 just isolates iris color matter epithelial 
cells, and is not limited in particular for the concrete technique. What is necessary is just to 
isolate iris color matter epithelial cells from the iris organization which extracted and extracted 
the iris organization from the eyeball of mammalian general conventionally using a publicly known 
technique. It is preferred to use the method of a statement for said literature (5) as a method of 
extracting an iris organization from the eyeball of mammalian. 
[0048] 

The alternative cultivation process of S2 cultures selectively only the iris color matter epithelial 
cells isolated from the eyeball of mammalian, and is not limited in particular for the concrete 
technique. What is necessary is to culture selectively general conventionally only the iris color 
matter epithelial cells isolated from the eyeball of mammalian using a publicly known technique. 
[0049] 

To the above-mentioned alternative cultivation process (S2) here as the process 6 (a process is 
hereafter abbreviated to P), The cell dissociation stage for dissociating into each cell from the 
state where the iris color matter epithelial cells which isolated in the above-mentioned iris color 
matter epithelial cell isolation process (S1) are condensed, and the cell culture stage of culturing 
selectively only the iris color matter epithelial cells which isolated as P7 are included. 
[0050] 

Hereafter, each stages P6 and P7 of the above-mentioned alternative cultivation process (S2) 
are explained in detail. First, the above-mentioned cell dissociation stage of P6 just dissociates 
the sheet shaped cell of the iris color matter epithelium which isolated into each cell, and is not 
limited in particular for the concrete technique. What is necessary is just to dissociate the sheet 
shaped cell of the iris color matter epithelium which isolated into each cell general conventionally 
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using a publicly known technique. 
[0051] 

For example, the above-mentioned cell dissociation stage of P6 dissociates the sheet shaped 
cell of the iris color matter epithelium which isolated into each cell using a commercial trypsin 
solution. For example, the above-mentioned cell dissociation stage of P6 can also dissociate the 
sheet shaped eel! of the iris color matter epithelium which isolated into each cell by pipetting 
operation using a commercial micropipette, without using the above-mentioned trypsin solution. 
[0052] 

In particular the reagent and instrument that are used for the above-mentioned cell dissociation 
stage of P6 are not limited, and the conventionally publicly known reagent and instrument which 
can be dissociated into each cell from the state where the iris color matter epithelial cells which 
isolated are condensed can be used for them, 
[0053] 

The celt culture stage of P7 cultures only the iris color matter epithelial cells which isolated 
selectively, and is not limited in particular for the concrete technique. What is necessary is to 
culture only the iris color matter epithelial cells which isolated selectively general conventionally 
using a publicly known technique. Only the iris color matter epithelial cells preferably isolated 
from the eyeball of mammalian in Science 1992:225;1 707-1 710 (literature (6)) using the 
neurosphere method (floating condensation soul cultivation) of a statement are cultured 
selectively. 
[0054] 

For example, what added N2 commercial supplement to the commercial serum free medium is 
used for the above-mentioned cell culture stage of P7 as culture medium for floating 
condensation soul culture. The above-mentioned iris color matter epithelial cells which 
dissociated in the above-mentioned cell dissociation stage of P6 are cultured adding rotation in 
the culture medium for the above-mentioned floating condensation soul culture using a 
commercial shaker. The condensation soul which was dramatically similar by this with the 
condensation soul (sphere) which a brain and the neural stem cell of spine origin form and which 
is shown in drawing 2 can be acquired. 
[0055] 

In particular the culture medium and reagent that are used for the above-mentioned cell culture 
stage of P7 are not limited, and the conventionally publicly known culture medium and reagent 
which can acquire the condensation soul (sphere) which a brain and the neural stem cell of spine 
origin form, and a dramatically similar condensation soul can be used for them. 
[00563 

The condensation soul of the above-mentioned iris color matter epithelium origin can derive the 
differentiation to a nerve cell by cultivating in the culture medium which added the blood serum 
and the publicly known growth factor conventionally so that it may mention later. The 
condensation soul of the above-mentioned iris color matter epithelium origin specializes to a 
nerve cell also by transplanting in the living body so that it may mention later. Therefore, the cell 
of the above-mentioned such comparatively undifferentiated iris color matter epithelium origin of 
a state is called the neural stem cell of the iris color matter epithelial cell origin of mammalian. 
[0057] 

The production method of the neural stem cell of this embodiment is a method in which the 
above-mentioned iris color matter epithelial ceils are isolated from the eyeball of mammalian 
according to the iris organization extraction process of extracting an iris organization, and the 
iris color matter epithelium partition process which separates an iris color matter epithelium from 
the above-mentioned iris organization which extracted. The production method of the neural 
stem cell concerning this invention is not limited to this, and other processes may be included. 
[0058] 

Namely, the production method of the neural stem cell of this embodiment, As shown in drawing 
i, an iris color matter epithelial cell isolation process (S1) and an alternative cultivation process 
(S2) are included at least, and the iris organization extraction process (P1) and iris color matter 
epithelium partition process (P2) which are mentioned later are further included in the above- 
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mentioned iris color matter epithelial cell isolation process (S1), The production method of the 
neural stem cell concerning this invention is not limited to this, and other processes may be 
included. 
[0059] 

The above-mentioned iris organization extraction process (P1) just extracts an iris organization 
from the eyeball of mammalian, and is not limited in particular for the concrete technique, What 
is necessary is just to extract an iris organization from the eyeball of mammalian general 
conventionally using a publicly known technique. What is necessary is preferably, just to extract 
an iris organization from the eyeball of mammalian in said literature (5) using the method of a 
statement. 
[0060] 

As shown in drawing 1 , here the above-mentioned iris organization extraction process (P1) as 
P3, The iris organization recovery stage which the iris organization which did enzyme treatment 
of the enzyme treatment stage which carries out enzyme treatment of the iris organization 
which excised the iris organization excision stage which excises only an iris organization from the 
eyeball of mammalian as P4 as P5 is made to recover is included. The production method of the 
neural stem cell concerning this invention is not limited to this, and other processes may be 
included. 
[0061] 

Hereafter, each stages P3-P5 of the above-mentioned iris organization extraction process (P1) 
are explained in detail. First, the above-mentioned iris organization excision stage of P3 excises 
only an iris organization from the eyeball of mammalian, and is not limited in particular for the 
concrete technique. What is necessary is to excise only an iris organization from the eyeball of 
mammalian general conventionally using a publicly known technique, 
[0062] 

For example, the above-mentioned iris organization excision stage of P3 excises only an iris 

organization from the eyeball of mammalian using commercial micro scissors. 

[0063] 

The above-mentioned enzyme treatment stage of P4 carries out enzyme treatment of the iris 
organization, in order to make an iris color matter epithelium easy to separate from an iris 
organization, and it is not limited in particular for the concrete technique. What is necessary is 
just to carry out enzyme treatment of the iris organization general conventionally, using a 
publicly known technique, in order to make an iris color matter epithelium easy to separate from 
an iris organization. 
[0064] 

For example, after making the above-mentioned enzyme treatment stage of P4 react for 1 5 to 
40 minutes in the dispase solution containing dispase of marketing of an iris organization, It is 
made to react for 20 to 30 minutes in the EDTA solution containing commercial EDTA 
(ethylenediaminetetraacetic acid: ethylenediaminetetraacetic acid). In particular the enzyme and 
reagent that are used for the above-mentioned enzyme treatment stage of P4 are not limited, 
and the conventionally publicly known enzyme and reagent which can process an iris organization 
so that an iris color matter epithelium may be made easy to separate from an iris organization 
can be used for them. 
[0065] 

The iris organization enfeebled by enzyme treatment is recovered, and the above-mentioned iris 
organization recovery stage of P5 is not limited in particular for the concrete technique. What is 
necessary is just to recover the iris organization enfeebled by enzyme treatment general 
conventionally using a publicly known technique, 
[0066] 

For example, the above-mentioned iris organization recovery stage of P5 is made to react for 30 
to 60 minutes, and an iris organization is made to recover it after the reaction of the above- 
mentioned enzyme treatment stage in the culture medium containing the feta! calf serum of 
marketing of an iris organization. In particular the culture medium and reagent containing the 
blood serum used for the above-mentioned iris organization recovery stage of P5 are not limited, 
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and the culture medium and reagent which contain conventionally the publicly known blood 
serum which can be recovered by the enfeebled iris organization can be used for them. 
[0067] 

Especially in the above-mentioned iris organization extraction process (P1), the reaction time of 
the above-mentioned enzyme treatment stage of P4 and the above-mentioned iris organization 
recovery stage of P5 is important. The reaction time by the above-mentioned dispase solution of 
the above-mentioned iris organization of the above-mentioned enzyme treatment stage of P4, 
And an iris color matter epithelium is separable from the eyeball of not only a fowl but a mouse, 
Latt, and Homo sapiens by adjusting the reaction time by the above-mentioned EDTA solution, 
and the reaction time by the culture medium containing the above-mentioned fetal calf serum of 
the above-mentioned iris organization recovery stage of P5. 
[0068] 

When carrying out the above-mentioned iris color matter epithelium isolation from the eyeball of 
a mouse, The above-mentioned iris organization is made to react for 1 5 to 40 minutes with the 
dispase solution of 25-37 above-mentioned 1000 U/mL, It is preferred to make it react for 16 
to 40 minutes with the above-mentioned 0.05 to 0.1%EDTA solution under a room temperature, 
and to make it react for 30 to 120 minutes with the culture medium which contains fetal calf 
serum 8 to 10%. 
[0069] 

When carrying out the above-mentioned iris color matter epithelium isolation from the eyeball of 
the mouse on after-the-birth the 10th t Especially the thing that make the above-mentioned iris 
organization react for 16 minutes with the dispase solution of 37 ** above-mentioned 1000 
U/mL, and you make it react for 20 minutes with the above-mentioned 0.05%EDTA solution 
under a room temperature, and is made to react for 90 minutes with the culture medium which 
contains fetal calf serum 8% is preferred, 
[0070] 

When carrying out the above-mentioned iris color matter epithelium isolation from the eyeball of 
the mouse on after-~the-~birth the 12th, Especially the thing that make the above-mentioned iris 
organization react for 20 minutes with the dispase solution of 37 above-mentioned 1000 
U/mL, and you make it react for 25 minutes with the above-mentioned 0,05%EDTA solution 
under a room temperature, and is made to react for 60 minutes with the culture medium which 
contains fetal calf serum 8% is preferred. 
[0071] 

When carrying out the above-mentioned iris color matter epithelium isolation from the eyeball of 
the mouse for two months after the birth, Especially the thing that make the above-mentioned 
iris organization react for 30 minutes with the dispase solution of 37 ** above-mentioned 1000 
U/mU and you make it react for 40 minutes with the above-mentioned 0.05%EDTA solution 
under a room temperature, and is made to react for 30 minutes with the culture medium which 
contains fetal calf serum 8% is preferred. 
[0072] 

When carrying out the above-mentioned iris color matter epithelium isolation from the eyeball of 
a rat, It is preferred to make the above-mentioned iris organization react for 1 5 to 40 minutes 
with the dispase solution of 37 above-mentioned 1 000 U/mL, to make it react for 1 5 to 60 
minutes with the above-mentioned 0«05%EDTA solution under a room temperature, and to make 
it react for 30 to 120 minutes with the culture medium which contains fetal calf serum 8 to 10%. 
[0073] 

When carrying out the above-mentioned iris color matter epithelium isolation from the Homo 
sapiens embryo's eyeball, The above-mentioned iris organization is made to react for 15 to 30 
minutes with the dispase solution of the 25-37 ** above 500 - 1000 U/mL, It is preferred to 
make it react for 15 to 40 minutes with the above-mentioned 0,05 to 0,1%EDTA solution under a 
room temperature, and to make it react for 10 to 60 minutes with the culture medium which 
contains fetal calf serum 8 to 10%, 
[0074] 

When carrying out the above-mentioned iris color matter epithelium isolation from the eyeball of 
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the Homo sapiens embryo after the birth [19 weeks of], Especially the thing that make the 
above-mentioned iris organization react for 30 minutes with the dispase solution of 37 ** above- 
mentioned 1000 U/mL t and you make it react for 30 minutes with the above-mentioned 0.05% 
EDTA solution under a room temperature, and is made to react for 60 minutes with the culture 
medium which contains fetal calf serum 8% is preferred. 
[0075] 

What is necessary is just to use what added a proper quantity of commercial fetal calf sera, 
using the product "DMEM culture medium" made by invitrogen for example as the above- 
mentioned culture medium, 
[0076] 

From the iris organization built from the iris substrate extracted at the above-mentioned iris 
organization extraction process (PI), and an iris color matter epithelium, the above-mentioned 
iris color matter epithelium partition process of P2 separates only an iris color matter epithelium, 
and is not limited in particular for the concrete technique. What is necessary is to separate only 
an iris color matter epithelium from an iris organization general conventionally using a publicly 
known technique. 
[0077] 

For example, the above-mentioned iris color matter epithelium partition process of P2 separates 
an iris substrate and an iris color matter epithelium by stripping and collecting only iris color 
matter epithefia from the above-mentioned iris organization which made it recover using 
commercial micro tweezers. 
[0078] 

The neural stem cell of this embodiment is obtained by the production method of the neural 
stem cell of the iris color matter epithelial cell origin of the above-mentioned mammalian. 
[0079] 

[Embodiment 2] 

It will be as follows if other embodiments of this invention are described based on drawing 3 , This 
invention is not limited to this. About the substantially same matter as the matter of explanation 
explained by Embodiment 1 for convenience, the explanation is omitted suitably. 
[0080] 

The production method of the neural cell of this embodiment is provided with the following. 
The neural stem eel! production process which produces a neural stem cell by culturing 
selectively the iris color matter epithelial cefls isolated from the eyeball of mammalian with a 
floating condensation soul culturing method. 

The adhesion cultivation process which cultures the neural stem cell obtained by the above- 
mentioned neural stem cell production process by adhesion cultivation. 

[0081] 

Namely, the production method of the neural cell of this embodiment, As shown in drawing 3 , the 
neural stem eel! production process (S3) including the above-mentioned iris color matter 
epithelial cell isolation process (S1) and the above-mentioned alternative cultivation process 
(S2) and the adhesion cultivation process (S4) which cultures a neural stem cell by adhesion 
cultivation are included at least. The production method of the neural cell concerning this 
invention is not limited to this, and other processes may be included. 
[0082] 

The above-mentioned neural stem cell production process (S3) is performed like the production 

method of the neural stem cell explained by said Embodiment 1. 

[0083] 

The above-mentioned neural cell shall contain neurone (nerve cell) and the neuroglia which is 
nonnervous cells. Although the above-mentioned neuroglia does not show the active electrical 
response which is one of the features of neurone, it is a cell which bears various functions to 
neurone, such as supplying support of neurone, or a nutrition to neurone. The above-mentioned 
neuroglia is classified into four kinds, astroglia (astrocyte), microglia (microglia cell), 
oligodendroglia (oligodendrocyte), and a Schwann cell, according to the function and feature in a 
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vertebrate. The above-mentioned neuroglia answers to a growth factor 
[0084] 

What is necessary is for the adhesion cultivation process of S4 just to be able to carry out 
differentiation inducing of the neural stem cell of the iris color matter epithelial cell origin of the 
mammalian obtained in the neural stem cell production process (S3) to a neural cell, and it is not 
limited in particular for the concrete technique. What is necessary is just to carry out 
differentiation inducing of the neural stem cell to a neural cell general conventionally using a 
publicly known technique. For example, the adhesion cultivation process of S4 may use the 
adhesion cultivation of a statement for the above-mentioned literature (6). 
[0085] 

The above-mentioned adhesion cultivation process of S4 should just perform adhesion culture 

as follows, for example. 

[0086] 

As a culture medium for adhesion culture, what added the growth factor with conventionally 
publicly known marketing is used for the DMEM culture medium of marketing containing fetal calf 
serum. Generally, in order to lose the stimulus by a growth factor in the differentiation-inducing 
system of a neural stem cell, the culture medium of entering [ which does not add a growth 
factor to culture medium ] a blood serum is used, but as a culture medium for adhesion culture 
used for the production method of the neural cell of this embodiment, the culture medium of 
entering [ which added the publicly known growth factor conventionally ] a blood serum is used. 
[0087] 

The neural stem cell of the iris color matter epithelial cell origin of the mammalian obtained in 
the neural stem cell production process (S3) is moved to the culture dish for commercial 
adhesion culture using a commercial micropipette. The neural stem cell of the iris color matter 
epithelial cell origin of the above-mentioned mammalian which moved to the culture dish for the 
above-mentioned adhesion culture is settled and cultured in a commercial CCV2 incubation 
device using the culture medium for the above-mentioned adhesion culture. 5% of carbon dioxide 
gas concentration is desirable. 
[0088] 

By this r differentiation inducing of the neural stem cell of the iris color matter epithelial cell 

origin of the above-mentioned mammalian can be carried out to a neural cell. 

[0089] 

in the culture medium for the above-mentioned adhesion culture, FGF (fibroblast growth factor: 
fibroblast growth factor) 10-40 ng/mL, In EGF (epidermal growth factor: epidermal growth 
factor), 0.1-2microM addition does not limit 10-40 ng/mL and RA (retinoic acid: vitamin A) to in 
particular this, although carrying out is preferred. 
[0090] 

Although the culture dish in which the coat of the extracellular-matrix ingredients, such as 
laminin (taminin) and the collagen (collagen), was carried out, or the culture dish of a poiy D 
lysine coat is preferred as a culture dish for the above-mentioned adhesion culture, it is not 
limited to in particular this. 
[0091] 

The culture medium and culture dish which are used for the above-mentioned adhesion 
cultivation process of S4, and the factor in particular to add are not limited, and the 
conventionally publicly known culture medium which can carry out differentiation inducing of the 
neural stem cell of the iris color matter epithelial cell origin of the above-mentioned mammalian 
to a neural cell, a culture dish, and a factor can be used for them. 
[0092] 

As a growth factor added here to the culture medium used for the above-mentioned adhesion 
cultivation process of S4, For example, FGF (fibroblast growth factor: fibroblast growth factor), 
EGF (epidermal growth factor: epidermal growth factor), BDNF (brain derived nutritionaf factor: 
brain-derived neurotrophic factor), LIF (leukemia inhibitory factor: leukemia inhibitory factor), 
CNTF (ciliary-ganglion neurotrophic factor), NT-3 (three: neurotrophin-neuro fatty tuna fin 3), 
NT-4 (four: neurotrophin-neuro fatty tuna fin 4), RA (retinoic acid: vitamin A), PDGF (platelet 
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derived growth factor: platelet derived growth factor), and T3 (triiodothyronine: triiodothyronine 

solution) are mentioned. 

[0093] 

The culture medium for adhesion culture in which the above-mentioned adhesion cultivation 
process of S4 contained the above conventionally publicly known growth factors and a blood 
serum, And when an extraceliular-matrix ingredient cultures the neural stem cell of the iris color 
matter epithelial cell origin of the above-mentioned mammalian in adhesion cultivation using the 
culture dish by which the coat was carried out, the differentiation to the neural cell of the neurai 
stem cell of the iris color matter epithelial cell origin of the above-mentioned mammalian can be 
urged. 
[0094] 

ft is possible to produce various nerve cell kinds from the neural stem cell of the iris color 
matter epithelial cell origin of the above-mentioned mammalian by changing the combination of 
the factor added to the culture medium for adhesion culture, and the combination of the 
extracellular-matrix ingredient which carries out the coat of the culture dish. 
[0095] 

The production method of the neural cell of this embodiment is a method in which the above- 
mentioned iris color matter epithelial cells are isolated from the eyeball of mammalian by the iris 
organization extraction stage of extracting an iris organization, and the iris color matter 
epithelium separation stage of separating an iris color matter epithelium from the above- 
mentioned iris organization which extracted. The production method of the neural cell concerning 
this invention is not limited to this, and other processes may be included, 
[0096] 

The above-mentioned iris organization extraction stage and the above-mentioned iris color 
matter epithelium separation stage are substantially [ as the iris organization extraction process 
(P1) and iris color matter epithelium partition process (P2) which were explained by said 
Embodiment 1 , respectively ] the same. 
[0097] 

The production method of the neural cell of this embodiment is provided with the following. 
The neural stem cell production process which produces a neural stem cell by culturing 
selectively the iris color matter epithelial cells isolated from the eyeball of mammalian with a 
floating condensation soul culturing method. 

A neural stem cell part chemically-modified [ which makes the neural stem cell obtained by the 
above-mentioned neural stem cell production process specialize in a neural cell ] degree. 
The production method of the neural cell concerning this invention is not limited to this, and 
other processes may be included. 
[0098] 

What is necessary is for the neural stem cell part chemically-modified [ above-mentioned ] 
degree just to be able to carry out differentiation inducing of the neural stem cell of the iris color 
matter epithelial cell origin of mammalian to a neural cell, and it is not limited in particular for the 
concrete technique. What is necessary is just to carry out differentiation inducing of the neural 
stem cell to a neural cell general conventionally using a publicly known technique. For example, 
the neural stem cell of the iris color matter epithelial cell origin of the above-mentioned 
mammafian specializes in a neural cell also by transplanting a neural stem cell with a publicly 
known implanting method conventionally in the living body. 
[0099] 

The neural stem cell of the iris color matter epithelial cell origin of the above-mentioned 
mammalian specializes like a statement in the above-mentioned literature (1) to the specific 
nerve cell which was adapted for environment by transplanting the neural stem cell of the iris 
color matter epithelial cell origin of the above-mentioned mammalian in the living body, 
[0100] 

Therefore, the above-mentioned adhesion cultivation process (S4) of this embodiment is not 
performed, by what (a neural stem cell transplantation process — not shown) the neural stem 
cell of the iris color matter epithelial cell origin of the above-mentioned mammalian obtained in 
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the above-mentioned neural stem cell production process (S3) is transplanted for in the living 
body of mammalian. The neural stem cell of the iris color matter epithelial cell origin of the 
above-mentioned mammalian may be made to specialize in a neural cell 
[0101] 

That is, whichever of the above-mentioned adhesion cultivation process (S4) or the above- 
mentioned neural stem cell transplantation process may be used for a neural stem cell part 
chemically-modified [ above-mentioned ] degree. It is also possible to combine the above- 
mentioned neural stem eel! transplantation process for the above-mentioned adhesion 
cultivation process (S4), and what is necessary is just to perform the above-mentioned neural 
stem ceil transplantation process after the above-mentioned adhesion cultivation process (S4) in 
this case. 
[0102] 

It is not limited and, especially as for the method used for a neural stem cell part chemically- 
modifSed [ above-mentioned 3 degree, the conventionally publicly known method of carrying out 
differentiation inducing of the neural stem cell of the iris color matter epithelial cell origin of the 
above-mentioned mammalian to a neural cell can be used, 
[0103] 

The neural cell of this embodiment is obtained by the above-mentioned neural cell production 

method, 

[0104] 

This invention is not what is limited to each embodiment mentioned above, It cannot be 
overemphasized that it is contained in the technical scope of this invention also about the 
embodiment obtained by embodiment which various change is possible and is different in the 
range shown in the claim combining suitably the technical means indicated, respectively. 
[0105] 
[Example] 

Hereafter, although this invention is more concretely explained based on an example and drawing 

2, drawing 4 , and drawing 5 , this invention is not limited to this, 

[0106] 

(Isolation of iris color matter epithelial cells) 

The mouse for two months 12 days mammalian, ten days after the birth, and after the birth and 
after the birth shown below (from a "G57BL6" SLC company or Clare to acquisition), Iris color 
matter epithelial ceils were extracted from the rat for two months after-the-birth 9-12 day after 
the birth [ 3 weeks old ] and after the birth (from a "DA rat" SLC company to acquisition), and 
the Homo sapiens embryo (finishing [ director / Kurashiki adult disease center / offer and this 
center Ethics Committee recognition ]) after the birth [19 weeks of]. 
[0107] 

Only the iris organization was excised from the eyeball of the above-mentioned mammalian using 
commercial micro scissors. This iris organization in 37 ** dispase solution (made by "dispase 
(dispase)" joint Japanese sake company) 1000 U/mL, After making it react for 15 to 40 minutes, 
it was made to react for 20 to 30 minutes in a 0.05%EDTA (ethylenediaminetetraacetic acid: 
ethylenediaminetetraacetic acid) solution under a room temperature. After the reaction, the 
above-mentioned iris organization was made to react for 30 to 60 minutes in the culture medium 
(made by "DMEM culture-medium" invitrogen) which contains fetal calf serum 8%, and the 
above-mentioned iris organization was recovered. Then, the iris substrate and the iris color 
matter epithelium were separated by stripping and collecting only iris color matter epithelia from 
the above-mentioned iris organization using commercial micro tweezers, 
[0108] 

Made the above-mentioned iris organization react for 16 minutes with the dispase solution of 37 
** above-mentioned 1 000 U/mL and it was made to react for 20 minutes with the above- 
mentioned 0.05%EDTA solution under a room temperature, and was made to react for 90 minutes 
in the mouse on after-the-birth the 10th with the culture medium which contains fetal calf 
serum 8%. 
[0109] 
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Made the above-mentioned iris organization react for 20 minutes with the dispase solution of 37 
** above-mentioned 1000 U/mL, and it was made to react for 25 minutes with the above- 
mentioned 0.05%EDTA solution under a room temperature, and was made to react for 60 minutes 
in the mouse on after-the-birth the 12th with the culture medium which contains fetal calf 
serum 8% 
[0110] 

Made the above-mentioned iris organization react for 30 minutes with the dispase solution of 37 
** above-mentioned 1000 U/mL, and it was made to react for 40 minutes with the above- 
mentioned 0.05%EDTA solution under a room temperature, and was made to react for 30 minutes 
in the mouse for two months after the birth with the culture medium which contains fetal calf 
serum 8%, 

[01113 

The above-mentioned iris organization is made to react for 20 minutes with the dispase solution 
of above-mentioned 1000 U/mL in the rat on after-the-birth the 1 1th, It was made to react for 
25 minutes with the above-mentioned 0.05%EDTA solution, and was made to react for 90 
minutes with the culture medium (made by "DMEM culture-medium" invitrogen) which contains 
fetal calf serum 8%. 
[0112] 

Made the above-mentioned iris organization react for 30 minutes with the dispase solution of 37 
** above-mentioned 1000 U/mL, and it was made to react for 30 minutes with the above- 
mentioned 0.05%EDTA solution under a room temperature, and was made to react for 60 minutes 
in the Homo sapiens embryo after the birth [ 19 weeks of] with the culture medium which 
contains fetal calf serum 8%. 
[0113] 

(Floating condensation sou) cultivation) 

The iris color matter epithelial tissue which dissociated [ above-mentioned ] dissociated into the 
ceil using the commercial trypsin solution. Then/the this iris color matter epithelial cells which 
dissociated were selectively cultured by the neurosphere method (floating condensation soul 
cultivation) of the statement in the above-mentioned literature (6). 1 / amount ********** D f 
100 was used for the culture medium of floating condensation soul culture for N2 supplement 
made from invitrogen at the serum free medium (made by "DMEM/F12 culture-medium" 
invitrogen). The condensation soul shown in the condensation soul (sphere) which a brain or the 
neural stem cell of spine origin forms, and dramatically similar drawing 2 was acquired by 
culturing the above-mentioned iris color matter epithelial cells which carried out trypsinization, 
adding rotation in the above-mentioned floating condensation soul culture medium using a 
commercial shaker. 
[0114] 

(Differentiation inducing to the nerve cell by adhesion culture of a neural stem cell) 

Adhesion culture was performed for the iris type pigment-epithelium cell which isolated from the 

eyeball of the mouse for two months 1 2 days after the birth and after the birth as follows after 

the above-mentioned floating condensation soul culture on after-the-birth the 10th. 

[0115] 

To the DMEM culture medium made from invitrogen included 8%, fetal calf serum. What carried 
out 30 ng/mL addition of 30 ng/mL and EGF (epidermal growth factor: epidermal growth factor) 
for FGF-2 (fibroblast growth factor-2: fibroblast growth factor-2) was used as a culture medium 
for adhesion culture. 
[0116] 

The neural stem cell of the iris color matter epithelial cell origin of the above-mentioned mouse 
obtained by the above-mentioned floating condensation soul cultivation was moved to the 
culture dish for commercial adhesion culture using the commercial micropipette. That in which 
the coat is carried out by the laminin was used for the culture dish for adhesion culture. The 
neural stem cell of the iris color matter epithelial cell origin of the above-mentioned mouse 
which moved to the culture dish for the above-mentioned adhesion culture was settled and 
cultured in the commercial CO'2 incubation device using the culture medium for the above- 
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mentioned adhesion culture. Carbon dioxide gas concentration was made into 5%. By the above- 
mentioned adhesion culture, the cell which produces the marker of neurone or a neuroglia was 
detected. 
[0117] 

Adhesion culture was performed for the iris type pigment-epithelium cell which isolated from the 
eyeball of the Homo sapiens embryo after the birth [ 19 weeks of) as follows after the above- 
mentioned floating condensation soul culture. 
[0118] 

What did 1 microM addition of RA (retinoic acid: vitamin A) was used for the DMEM culture 
medium made from invitrogen which contains fetal calf serum 8% as a culture medium for 
adhesion culture. The culture dish made from Btocoot in which the coat is carried out by laminin 
(laminin) was used for the culture dish for adhesion culture. The neura! stem cell of the Eris color 
matter epithelial cell origin of the above-mentioned Homo sapiens embryo who moved to the 
culture dish for the above-mentioned adhesion culture was settled and cultured in the 
commercial GO'2 incubation device using the culture medium for the above-mentioned adhesion 
culture. Carbon dioxide gas concentration was made into 5%. As a result of performing adhesion 
culture on the above conditions, it was not a neural cell about the neural stem cell of the above- 
mentioned Homo sapiens embryo's iris color matter epithelial cell origin, but differentiation 
inducing was able to be carried out to the lens cell, 
[0119] 

(Differentiation inducing to the nerve cell by the cell transplant of a neural stem cell) 

The micro glass needle was used and transplanted to the ventricle of the intrauterine embryo of 

the mouse of day 12 of gestation with the implanting method given [ what cultured the iris type 

pigment-epithelium cell which isolated from the eyeball of the mouse on nine to after^the-birth 

the 12th by the above-mentioned floating condensation soul cultivation ] in ProNASO 997)127 

and 1-11, The number of the transplanted cells is 5000-20000 pieces / brain. 

[0120] 

How to use a Dil (made by molecular probe) fluorochrome for the sign of transplanted cells, Two 
kinds of methods with the method of using the iris color matter epithelial cells of the 
transformation mouse (it provides from Osaka University and Professor Masaru Okabe) in which 
the sign of the iris type pigment-epithelium cell was hereditarily carried out by GFP (green 
fluorescence protein) were used, 
[0121] 

How to use the fluorochrome Dil is explained below based on drawing 4. 
[0122] 

From the iris organization which extracted the iris organization and extracted from the eyeball of 
the day [ of after the birth / 10th ] mouse, iris color matter epithelial cells were isolated and the 
sign of the iris color matter epithelial cells which isolated was carried out by the fluorochrome 
Dil. The micro glass needle was used for the ventricle of the intrauterine embryo of the mouse of 
day 12 of gestation, and the iris color matter epithelial cells which carried out the sign by the 
fluorochrome Dil were transplanted to it. 
[0123] 

The brain of the above-mentioned mouse embryo who transplanted the iris color matter 
epithelial cells which carried out the sign by the fluorochrome Dil seven days after the above- 
mentioned transplantation is extracted, In the paraformaldehyde (PFA:paraformaldehyde) solution 
diluted with the phosphate buffer solution (PBS) to 4%, the extracted brain was fixed at 4 for 
4 hours. Then, the fixed brain was placed at 4 overnight into the phosphate buffer solution 
which contained shook sirloin (sucrose) 20%. 
[0124] 

Next, in order to produce the frozen section of the fixed brain and to dye a nucleus, the brain 
slice was made to react for 30 minutes in the DAPI diluent which diluted DAPI made from sigma 
(4\ 6-diamidino-2-phenylindole) to 1mtcrog/mL. The goat blood serum (normal goat serum) 
solution was used for the solution which dilutes above DAPI 10% in order to perform blocking for 
preventing adsorption of a nonspecific antibody simultaneously. This performed DAPI stain and 
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blocking simultaneously. 
[0125] 

Next the tubulin antibody (made by "tubulinJ" BAbCO) which is a neural marker which 
recognizes the tubulin of a nerve cell was used as a primary antibody. The brain slice was made 
to react at a night or 37 ** at 4 ** for 1 hour in the antibody dilute solution which diluted the 
above-mentioned tubulin antibody to 1/500. Then, it washed for 5 minutes by PBS. This washing 
operation was performed 3 times, 
[0126] 

anti^mouse IgG-Alexa488 antibody made from molecular probe was used for the second 
antibody. The brain slice was made to react at a room temperature for 1 hour in the antibody 
dilute solution which diluted the above-mentioned second antibody. Then, it washed for 5 
minutes by PBS, This washing operation was performed 3 times. 
[0127] 

Then, the result of having observed the brain slice using the fluorescence microscope is shown 

in drawing 5 (a) - drawing 5 (d). 

[0128] 

In drawing 5 (a), the iris color matter epithelial cells which carried out the sign are dyed by the 
fluorochrome Dil transplanted in a mouse embryo's brain, and it can be checked that the iris 
color matter epithelial cells isolated from the mouse eyeball are transplanted in a mouse 
embryo's brain. The iris color matter epithelial cells in which the gray portion in a figure carried 
out the sign by the fluorochrome Dil are shown. 
[0129] 

In drawing 5 (b), it can check that the above-mentioned iris color matter epithelial cells which 
are the fluorescence double-stain images of the iris color matter epithelial ceils and nucleus 
which carried out the sign, and were transplanted in Dil shown in drawing 5 (a) are the somata 
which have a nucleus. The black portion in a figure shows the image of the iris cofor matter 
epithelial cells which carried out the sign by the fluorochrome Dil r and the image of the cell 
which has a nucleus the gray portion has been recognized to be by the DAPI antibody is shown. 
[0130] 

Drawing 5 (c) strong-expands some same sections as drawing 5 (a), and shows the iris color 
matter epithelial cells which carried out the sign in Dil. The iris color matter epithelial cells in 
which the gray portion in a figure carried out the sign by the fluorochrome Dil are shown. 
[0131] 

D rawin g 5 (d) shows the image which observed the same place as drawing 5 (c) on the 
wavelength for observing a tubulin antibody, and can check that the iris color matter epithelial 
cells which carried out the sign by the fluorochrome Dil transplanted in a mouse embryo's brain 
have specialized in the neural cell. The black portion in a figure shows the image of the cell 
recognized by the tubulin antibody. 
[0132] 

The iris type pigment-epithelium cell performed the method of using the iris color matter 
epithelial cells of the commercial transformation mouse by which the sign was carried out 
hereditarily, like the method of using the above-mentioned fluorochrome Dil, except for the point 
which does not carry out the sign of the iris color matter epithelial cells which isolated by the 
fluorochrome Dil by GFP. 
[0133] 

[Effect of the Invention] 

The neural stem cell production method of this invention is a method of culturing selectively the 
iris color matter epithelial cells isolated from the eyeball of mammalian with a floating 
condensation soul culturing method as mentioned above. 
[0134] 

The neura\ stem cell production method of this invention is a method in which the above- 
mentioned iris color matter epithelial cells are isolated from the eyeball of mammalian according 
to the iris organization extraction process of extracting an iris organization, and the iris color 
matter epithelium partition process which separates an iris color matter epithelium from the 
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above-mentioned iris organization which extracted in the production method of the above- 
mentioned neural stem cell. 
[0135] 

Therefore, the neural stem cell which serves as a source of transplantation for reproducing a 
central nervous system from the iris color matter epithelial cells of mammalian is producible. 
[0136] 

The neural stem cell of this invention is obtained by the production method of the above- 
mentioned neural stem cell, 
[0137] 

So, the neural stem cell using a production method of the neural stem cell of the iris color 
matter epithelial cell origin of the mammalian of this invention, and a method for the same, The 
effect that the source of transplanted cells which can solve the problem of the immunological 
rejection by the cell transplant in centra! nervous system reproduction, an ethical problem, and 
which imbalanced problem of the demand of the sources of transplanted cells and supply can be 
provided is done so. 
[0138] 

The neural stem cell production process which produces a neural stem cell when the production 

method of the neural cell of this invention cultures selectively the iris color matter epithelial 

cells isolated from the eyeball of mammalian with a floating condensation soul cuituring method 

as mentioned above, It is a method containing a neural stem cell part chemically-modified 

[ which makes the neural stem cell obtained by the above-mentioned neural stem cell production 

process specialize in a neural cell ] degree. 

[0139] 

The neural stem cell production process which produces a neural stem cell when the neural cell 
production method of this invention cultures selectively the iris color matter epithelial cells 
isolated from the eyeball of mammalian with a floating condensation soul cuituring method as 
mentioned above, It is a method including the adhesion cultivation process which cultures the 
neural stem cell obtained by the above-mentioned neural stem cell production process by 
adhesion cultivation. 
[0140] 

The neural cell production method of this invention is a method in which the above-mentioned 
iris color matter epithelial cells are isolated from the eyeball of mammalian by the iris 
organization extraction stage of extracting an iris organization, and the iris color matter 
epithelium separation stage of separating an iris color matter epithelium from the above- 
mentioned iris organization which extracted in the production method of the above-mentioned 
neural ceil. 
[0141] 

The neural cell of this invention is obtained by the production method of the above-mentioned 

neural cell 

[0142] 

So, the effect that the neural cell obtained by production method of the neural cell which can 
carry out differentiation inducing of the neural stem cell of the iris color matter epithelial cell 
origin of the above-mentioned mammalian to a neural cell, and a method for the same can be 
provided is done, 
[0143] 

Therefore, the neura! cell obtained by production method of the neural stem cell obtained by 
production method of the neural stem cell of this invention, and a method for the same, and a 
neural cell, and a method for the same, A possibility of bringing about a contribution important 
for the therapeutic method for the central-nerves disease which the effective therapeutic 
method has not established now, or retina diseases of the nervous system is high, 
[Brief Description of the Drawings] 

[Dra wing 1]It is outline process drawing showing an example of the production method of the 
neural stem cell concerning this invention. 

[Drawing 2] It is a photograph substituted for drawing in which the condensation soul (sphere) of 
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the iris color matter epithelial cell origin of a mouse is shown. 

[Dra wing 3] lt is outline process drawing showing an example of the production method of the 
neural cell concerning this invention. 

[Drawing 4] It is an explanatory view showing the procedure in the case of transplanting the 
neural stem cell of the mouse iris color matter epitheiial cell origin to a mouse embryo brain. 
[Drawing 51 (a) is a photograph substituted for drawing in which the result of having observed the 
iris color matter epitheiial cells which carried out the sign by the fluorochrome Dil transplanted in 
a mouse embryo's brain with the fluorescence microscope is shown, (b) is a photograph 
substituted for drawing in which the fluorescence double-stain image of the iris color matter 
epithelial cells which carried out the sign by the fluorochrome Dil shown in (a), and the soma 
which has a nucleus is shown, It is a photograph substituted for drawing in which the result of 
having observed the iris color matter epithelial cells which (c) strong-expanded some same 
sections as (a), and carried out the sign by the fluorochrome Dil with the fluorescence 
microscope is shown, (d) is a photograph substituted for drawing in which the result of having 
observed the same brain slice as (c) with the fluorescence microscope on the wavelength for 
observing a tubulin antibody is shown. 



[Translation done,] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]lt is outline process drawing showing an example of the production method of the 
neural stem cell concerning this invention. 

[Drawing 2] It is a photograph substituted for drawing in which the condensation soul (sphere) of 
the iris color matter epithelial cell origin of a mouse is shown. 

[Drawing 3] It is outline process drawing showing an example of the production method of the 
neural cell concerning this invention. 

[Drawing 4] It is an explanatory view showing the procedure in the case of transplanting the 
neural stem cell of the mouse iris color matter epithelial cell origin to a mouse embryo brain. 
[Drawing 5] (a) is a photograph substituted for drawing in which the result of having observed the 
iris color matter epithelial cells which carried out the sign by the fluorochrome Dil transplanted in 
a mouse embryo's brain with the fluorescence microscope is shown, (b) is a photograph 
substituted for drawing in which the fluorescence double-stain image of the iris color matter 
epithelial cells which carried out the sign by the fluorochrome Dil shown in (a), and the soma 
which has a nucleus is shown, It is a photograph substituted for drawing in which the result of 
having observed the iris color matter epithelial cells which (c) strong-expanded some same 
sections as (a), and carried out the sign by the fluorochrome Dil with the fluorescence 
microscope is shown, (d) is a photograph substituted for drawing in which the result of having 
observed the same brain slice as (c) with the fluorescence microscope on the wavelength for 
observing a tubulin antibody is shown. 
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[Translation donej 
* NOTICES * 

JPO and SNPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 5] 
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[Translation done.] 
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[0 10 8] 

&4fcl 0 g©7^t*v»Tli, ±iattE^jiffl»* 3 7 < C^±IE1 0 0 OU/mL^f^ 
EO 1 0 9] 

Sfc, 2 BO^^K^Tf*. JtfB«M£3 7tJ<7>±iai 0 0 OU/mLO 

7 s a x^-vmmzji *) 2 ofrmKmz^, ^?m~T±fao. o 5 %Hjrmm-x *> 2 
[0110] 

tte, &8t2rB<?>WXK33\t'>X^ ±fttmmm&3 7V<?>±mi 0 0 OU/mLCD 
y>V *-*-*»iftKJ: 3 0 £»TfcT±1B0. 0 5 %HXmftLKX *) 4 

0 #M 3 ^ * 8 %-d-trJS«fS KJ:»)30#MKl£3*fco 

[0 1 1 1 J 

m&l 1 H<7)^'7 f^^v>Tti. J:fl3JflDg*Wi*±1E I 0 0 0 U/mLOfa^^*i 
WLK X 2 0 fl*WKJ5&3*, ±IB 0 . 0 5 %BJrAj&ffcfc J: «9 2 5 * ->fl&jB 

iftLfitfc 8 ( fOWgiaj invitrogenttM) 9 0^©S?tfc o 

[0 112] 

9ii<7>^ B&BM^Tfi. Jiflfi»«£3 7tJO±1Bl 0 0 OU/mLOf-f 
«t «3 3 0 fl-WSSS-fr* SfiTfcTJbja 0.0 5 %EDTA^^c X «9 3 0 ^ 

[0 1133 

$mmm tact, a^^*t7t 0 #«iiit^*<^m^{^ itn*^* ( tdm 

BVl/F12i*jiJ invitrogentt^) invitrogerMcD^yy ^^^1/10 0fi#EJ;L 

mm%<Qttm&mmmi&+&m£m (sphere) t km t^m 2 

[0114] 

ttioH, &m 1 2 b is «t xf&Mt 2d-n<o^^^ mmx win t tztsM^%m±&m 

[0 115] 

^Vtti^W*8%*l>1radtrogenttft<^CMB«gfJ|fc^, FGF-2 (fibroblast growth facto 
r-2 : «g|MM*HT-2) £ 3 0 n g/mL, KjF (epidermal growth factor : Jig. 
iftB?) £3 0 n g/mLttlit^^fW«i: LXfffiU^o 
[0 116] 

iz a ±ffi<£>gMfcJg*fc iot, -a. - a > $ 7t (i it 'J r*<7)^ - * - ^mfei-^#ffll^ 
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[0 117] 

[0 118] 

^^I^BJMtf^ 8 %^t/invitrogenf|i:^(7)t3MB«fM^, RA (retinoic acid : tf ^ ^ yA) 
~V (laminin) \z «fcoT3- h ? tLTV^Biocoota^^#JI31^ffi Lt^o ±15^*^ 

j§#ffio^^fflv^TOT^m^x^«^m4 3 ^T&auxj§«Lfco $fz, mux* 

[0 119] 

fc* »?ig*Lfc>b«D*\ ProNASC1997) 127, 1-11 ^fatt^Sgfffi^^ X »J > Ml 2 0 1 

. 5000-2000 0<i/li-r^^o 
[0 12 0] 

56PJfifflm<0*«fe^fi. Oil (molecular probeffiR) Sfc*fe**fflv»£^ifei:, 
±jgJfflJ8&#*eFP (green fluorescence protein) K J: ^TUs^Cti? *Lfc^M4£^ 

[0 12 1] 
[0 12 2] 

»im*i£*U «tfc»^±^«&*^7fefe^DiI^T«Lfco mm^Dii^T 
[0 1 2 33 

x|&BojgSrS8ffl U HHi LfciK* V (PBS) HT4% Lfc/f^ * ;v A 

7;WF (PFA: paraformaldehyde) *§$^~T\ 4 TIT 4 SlHIg Ltz 0 ^<D^ WH 
& t fcflg * ^ a. - ^ n - * (sucrose) £20 U K 4 tJ "t?- i^S 

[0 12 4] 

mfeLfcB<om&®) i r*fmL, M&m%m&t&tcit>K, sigma*±ll<7>D*PI (4', 
6-<iiamidino-2-phenylindole) % I F g/mL K^ffiLfzDWmmm^^MtyFr* 3 0 

y^y-f^mmz-fr^itz^, 1 0% J f J riL7f (normal goat serum) mUftm^tzo i 
*L|c J; ot, DAPl^-fei: /a ^ >- ^ £ ^rl^m^f & fc 0 
[0 12 5] 

mz., -MnAtt^x, nmmm^^-y^) yzmM-t&nm-*- tubulin 

( ftubulirOJ BAbCD*±$£) ^fflv^c 0 ±!Btubulii«*:£ l / 5 0 0 

»t«^4trt ttzi±3 yc-emrera^^r^o -e<^ pbst-5^ 

M»Lfc 0 Cl<7>^#f^*3llff^o/c 0 
[0 12 6] 

z^fcStffcfctt. molecular probettMo anti-mouse IgGHMexa488jft#£J3Wc 0 ±fSZl^ 
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[0 12 7] 

•^<t>^> a3fcSW«*fflv»TlES«JH-*IR*Ufcitt**H5 (a) ~Hf5 (d) K^kt 0 
[0 12 8] 

HI 5 (a) -Ctt, ^^^^B^Igrt^#ffiLfc^^#mi^T«U7fe|tef^^±^M 

±%Mffi,*mLX^Z> 0 
[0 12 9] 

HI 5 (b) TWU HI 5 (a) KaSi-DilfcTlWi LfcWfeil&afeiffll&ti 

„ muz *i?c±m&M&%±^mtim%m&^&MmwT~$>%> z t 
*) \ jR&wusto^Fmmz x «9 mm* fitzmmm^-t^mm^^B vx^& 

°[o 1 3 0] 

ms (c) it, 0 5 (a) ti^-<^^>t^--iS$'^l(l;^:L/t i t><7)-e$)-pT > DfiKTfcSR 

[0 13 1] 

115 (d) (is 15 (c) tIPIt^Bf*tii«11i*fS#*#|^r*fei6^S^K:T«l*L^ 

to 1 3 23 

[0 13 3] 
[0 13 4] 

x%>%> 0 

[0 13 5] 

[0136] 
[0 13 7] 

<D^m^m^fznmmmm, $ffi*m&w&K&vzmsmtiLK x &$mmm<Dmm, 

[ 0 1 3 8 3 
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[0 13 9] 

[0 14 0] 

[0 1 4 1 ] 
[0 14 2] 

[0 14 3] 

[0 2] ^tr*<DUM&M±£M&&*<om^& (sphere) $:/TtiSftl?It^^o 

[05] (a) ^^^m^mmKwm^fc^yt%M^^umLtzm^M±&m 
%&*m%mMMfcTm&Lfzm^*^mmttmmMT"$>*), (t>) « (a) 

•tWmttm&X~?$> *9 > (c) it (a) ^^-c7)-gj>t<7)-fi5^5MttL7 1 c:%c7>'e^oT, 
ffispjtT* lj , (d) ^tubulirt)L#§r|g^-rS7t:i6^ft^T (c) illCgWf^ 
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